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. $i$ , rate $r_{i}$ .
,
$(i=1, \ldots, m)$ . , j $(j=1, \ldots, n)$ .
$i$ j , $d_{ij}$ , j rate
$\lambda_{j}$ .
, rate $r_{i}$ $i$ $n$
. , $i$ j
. ,
$x.\cdot j=$
$i$ rate r: j rate
,
$x_{i1}+\cdots+x_{in}=r_{i}$ , $X:1\geq 0,$ $\ldots,$ $x_{1n}.\geq 0$ , $i=1,$ $\ldots,m$ (1)
$x\dot{.}\mathrm{j}$ . j
$x_{j}=x_{1j}+\cdots+x_{mj}$ , $j=1,$ $\ldots,$ $n$ (2)
, j rate $\lambda_{j}$ ,
$\mathrm{M}/\mathrm{M}/1$
. ,








$d_{1j}$. $=$ $i$ j
,
$\min_{X}$ m$\rangle$ {E(Wj+Sj)+u(x )dij}, (3)
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. , X $mn$ $x.\cdot j\geq 0$ $(i=1, \ldots,m;j=1, \ldots,n)$ .
, ,
.










. j rate $\lambda_{j}$
$E(S_{\mathrm{j}})= \frac{1}{\lambda_{j}}$ (7)















D , F . ,
















$x_{\mathrm{j}}^{*}= \lambda_{j}-\frac{M-R}{n}$ , $\dot{r}=1,$ $\ldots,$ $n$ (12)
,
$\min_{x_{j}}\max(\frac{1}{\lambda_{j}-x_{j}})=\frac{1}{\lambda_{j}-x_{\mathrm{j}}^{*}}$ (13)
. (10) $x_{j}$ 1
$\frac{1}{\lambda_{k}-x_{k}}>\frac{1}{\lambda_{j}-x_{j}^{*}}=\frac{n}{M-R}$ (14)






. (9), (10) $,(11)$ (10) $x_{j}^{*}$ $j$
^ .
, (10) $x_{1}^{*},$ $\ldots$ , x; , C j $x_{\dot{\iota}j}$ (1) (2)
,
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$D\backslash F$ 1 2 .. . $j$ . . . $n$ $=\Rightarrow+\mathrm{r}$
1 $x_{11}$ $x_{12}$ .. . $x_{1j}$ . . . $x_{1n}$ $r_{1}$
2 $x_{\mathit{2}1}$ $x_{22}$ .. . $x_{2\mathrm{j}}$ . . . $x_{2n}$ $r_{2}$
. .. . .. ... .. . . .. . . . .. . ...
$i$ $X:1$ $X:2$ .. . $x_{\dot{l}\dot{f}}$ . .. $x_{n}.\cdot$ $r$:
... . .. ... .. . . .. . .. .. . ...
$m$ $x_{m1}$ $x_{m2}$ .. . $x_{mj}$ . . . $x_{mn}$ $r_{m}$
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$\lambda_{\mathrm{j}}=\lambda$ for aU $j$ (18)
. , (A)
$\mathrm{m}\dot{.\cdot}\mathrm{m}\max\approx_{\dot{f}}\cdot.,j[\frac{1}{\lambda-x_{j}}+u(x.\cdot j)\mathrm{A}.j]$
$= \dot{\mathrm{m}.}\mathrm{n}\mathrm{m}\mathrm{a}\mathrm{x}l.\mathrm{j}j[\frac{1}{\lambda-x_{j}}+\max.\cdot u(x.\cdot \mathrm{j})\mathrm{A}_{\mathrm{j}}.]$ (19)





$i=1,$ $\ldots,m$ ; $j=1,$ $\ldots,n$
“ $i$ j ”






xlj+ $\cdot$ . $+x_{mj}=x_{\mathrm{j}}<\lambda$ ,
$x.\cdot j\geq 0$ ,
$i=1,$ $\ldots,m$ ; $j=1,$ $\ldots,n$
. (S) , j
, $i$ j x.$\cdot$j , . ( $x_{j}$
$x\dot{.}j$ , $\mathrm{A}_{j}$. $x\dot{.}j$ .)
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, , $\lambda_{\ovalbox{\tt\small REJECT}}\ovalbox{\tt\small REJECT}\lambda$ (A)
. , (S) ,
$D_{j}=\{i|x_{ij}>0\}$ , $j=1,$ $\ldots,$ $n$ (20)
, $D=\{1, \ldots, m\}$ $j\in F=\{1, \ldots, n\}$ .
, i\neq fi $D_{:}$ \cap Dj=\phi .
$x_{j}= \sum_{i\in D_{j}}x_{ij}<\lambda_{j}$





$\mathrm{m}\mathrm{a}\mathrm{x}\dot{.}u(x_{ij})d_{i\mathrm{j}\backslash }$ $j=1,$ $\ldots,$ $n$ (22)












$x_{\dot{l}j}\geq 0$ , $i=1,$ $\ldots,$ $m$ ; $j=1,$ $\ldots,$ $n$
.
(T) , $d_{j}$ $x_{j}$ , $d_{\mathrm{j}}$
$x_{j}$ (S) . , (T) , $d_{j}$
$xj$
$\frac{1}{\lambda-x_{j}}+d_{j}=$ for all $j$ (23)
$m$
$x_{j}$ [ . , $x_{j}$ O \Sigma x $=x_{j}$




, $xj$ , $d_{j}$
$\frac{1}{\lambda-x_{j}}+d_{j}=$ for all $j$ (24)
191
, , , 4 $x_{\ovalbox{\tt\small REJECT}}$
,
$\ovalbox{\tt\small REJECT}\cap D_{k}\neq\phi$ (25)
$x_{j}$ 4 ,
$D_{\mathrm{j}}\cap D_{k}=\phi$ (26)




$x_{j}^{0}= \lambda-\frac{M-R}{n}$ , $j=1,$ $\ldots,n$
.
12. 1J $x_{j}^{0}$ , (S) , $x_{j}^{0}.\cdot$ . $(\dot{\iota}=1, \ldots,m;j=1, \ldots,n)$ .





14. 13 j\in F ,
$\theta_{j}=\theta$ for all $j\in F$








2. 1 , T , .
21. 1 $x_{j}^{0},x_{\mathrm{j}}^{0}.\cdot,d_{j}^{0},i=1,$ $\ldots,m;j=1,$ $\ldots$ ,n}








22. 2.1 $x_{j}^{1}$ (S) , $X_{1j}!$ . $(i=1, \ldots, m;j=1, \ldots,n)$ .
23. 22 $x.!_{j}$ [





24. 2.1 $x_{\mathrm{j}}^{1}$ 23 $d_{j}^{1}$
$w_{j}^{1}= \frac{1}{\lambda-x_{j}^{1}}+d_{j}^{1}$ , $j=1,$ $\ldots,$ $n$
.
$w_{l}^{1}= \min_{j\in F}w_{j}^{1}$ ; $w_{u}^{1}= \max w_{j}^{1}j\in F$
.
25. 2.4 $w_{l}^{1}$ $w_{u}^{1}$ ,
$w_{l}^{1}=w_{u}^{1}$ ,
2.1 $x_{j}$ 22 $x_{ij}^{1}$ . , $i=1,$ $\ldots,$ $m;j=$
$1,$
$\ldots,$
$n$ . , $v^{1}$
$v^{1}= \frac{1}{\lambda-x_{j}^{1}}+d_{j}^{1}=w_{u}^{1}$ for all $j\in F$
$w_{l}^{1}<w_{u}^{1}$ ,
$D_{\mathrm{j}}\cap D_{k}=\phi,j\neq k$ [ , $*\supset$ $x_{ij}=0$ $x_{1k}.=0$ [ $x_{ij}^{1}$
. x.$\cdot$j $x_{j}^{*}.\cdot$ . $(i=1, \ldots, m;j=1, \ldots, n)$ . xl*.j[
$D_{j}^{*}$ $=$ $\{ i|x_{\mathrm{j}}^{*}.\cdot>0\}$ ;
$d_{j}^{*}$ $=$
$j\in Dj\mathrm{m}\mathrm{a}\mathrm{x}d_{ij}$
$w_{m}^{*}$ $=$ $\mathrm{m}\mathrm{a}\mathrm{x}j\in F[\frac{1}{\lambda-x_{j}^{1}}+d_{j}^{*}]$
.











, $x_{1}^{0}=x_{2}^{0}=2$ , (S)
$x_{11}^{0}=1,$ $x_{21}^{0}=1,$ $x_{31}^{0}=0,$ $x_{41}^{0}=0$ ,
$x_{12}^{0}=0,$ $x_{22}^{0}=0,$ $x_{32}^{0}=1,$ $x_{42}^{0}=1$












, $x_{1}^{0}=x_{2}^{0}=2.5$ , (S)
$x_{11}^{0}=x_{21}^{0}=1.0,$ $x_{31}^{0}=0.5,$ $x_{41}^{0}=0$ ,






$x_{1}$ , $x_{1}^{1}\approx 1.70,$ $x_{2}^{1}\approx 3.30,$ $w^{0}\approx 4.43$ . $\text{ }$
$x_{11}^{1}=1.00,$ $x_{21}^{1}\approx 0.70,$ $x_{31}^{1}=0,$ $x_{41}^{1}=0$ ,





, $D_{1}^{*}\cap D_{2}^{*}=\phi$ .
$x_{11}^{*}=1,$ $x_{21}^{*}=1,$ $x_{31}^{*}=0,$ $x_{41}^{*}=0$ ,
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